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From the Editors 





It has been more than 3 decades since the electronic computer entered into 
the realm of music. A burgeoning interdisplinary study,computer music, has 
long come into existence and speedily developed.All facts show that a powerful 
computer is a highly effective tool for musicians in the fields of musical theoret- 
ical research, composition, performance, digital sound processing and music 
education. 


The Chinese folk songs is a precious treasure of our national cultural lega- 
cy with a long history and rich and colourful tradition. Nowadays, a book enti- 
tled “A Collection of Chinese Folk Songs "is being compiled and collated by 
musicians in China, whose publication will surely lay a solid foundation for the 
study, inheritance and development of the fine traditions of Chinese music. “A 
Computer Music Series of Collected Chinese Folk Songs” will systematically 
represent the research achievements of the folk songs from the collection 
through computer. “ The Musical Curves and Tone Differences of the 
Mongolian Folk Songs” will be the first volume of this series. With the devel- 
opment of the research work, other volumes will follow in succession. 


This series is dedicated to musicians and students and graduates who are 
now studying in musical institutes, and shall also be valuable as reference books 
to those fellow workers in computer science area who are engaged and have in- 
terest in computer music. We sincerely hope that all our friends will have re- 
gards for and take good care of this new burgeoning seedling, which is growing 
in the soil of the borderland between music and computer science. 
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Preface 





In recent years, a new method of scientific research in the study of music 
has been exploited,that is,to analyse the formation, structure and characteristics 
of Chinese folk songs by means of a computer , tl.e modern medium in scientific 
and technological research. The publication of the book entitled “ The Musical 
Curves and Tone Difference data of the Mongolian Folk Songs ”, as the first 
volume of “A Computer Music Series of Collected Chinese Folk Songs ”, may 
be cited, which marked the filling of the blank in the scientific research works of 
computer music in our country. This, I believe, will certainly suit the fancy of 
the broad musical public and musicologists at home and abroad , who will sure- 
ly appreciate the book and be willing to preserve and study it. 


For the present day, however,the work of analysing and studying tradi- 
tional music by means of a computer is only confined to a few computer scien- 
tists and technicians; similarly, only a small number of musicologists take inter- 
est in this method. In short, the work is still in a period of emergence and expio- 
ration. Consequently, the range of its analysis is so far limited, and some of the 
items on the research agenda cannot even be initiated owing to the lack of com- 
plete and adequate provision of equipment . Nevertheless, a new page has been 
added to the history of music in this field; and I am confident that in the near 
future, the research work of computer music will assuredly deepen and develop 
in many aspects, and grow into a newer phase of perfection. 


Today, we still have to rely on professional scientific and technical workers 
in computer science for the operational technique in the field of computer ana- 
lysis; the inputting, processing and calculation of musical information and data 
, for most of our scientific research personnel in music are new to computer op- 
erations. In like manner, those who are engaged in scientific and technological 
research of computer science are also lacking more than a rudimentary know- 
ledge of musical theory, and therefore, might more or less be bored by such 
operational work.but I think this is merely a transient phenomenon , which will 
happen just when the work is at the start. With the passage of time and the de- 


—-4— 


velopment of the research work, the scientific research personnel in music will 
place the various computer techniques within the lists of their own study plan; 
while a number of researchers who take the analysis and study of music as their 
personal speciality will undoubtedly spring up from among the scientific and 
technical personnel in computer science, and their knowledge in the basic theo- 
ry of music will steadily be on the increase,too. It is, therefore, inevitable, that 
the day will come when the study in this new field shall make headway with a 
higher speed. 


It is quite predictable that with the entrance of musical analysis using a 
computer into the realm of research work of our national folk music, we shall 
be able to acquire more accurate and authentic data for our scientific research, 
and shall at once have the possibility to alleviate the labour and reduce the time 
of calculation of our scientific researchers to a great extent, thus saving them 
more of their time and energy to deal with contemplation and exploration at a 
higher level.So the work in this field, will, as it were, be greatly conducive to the 
development of our national folk music and is bound to have a valuable future . 


Our national folk music has abundant treasures, in which there is a great 
diversity among the various nationatities , not only in their languages, but also 
in their tone colours, formations and structures of music. As a result, it is obli- 
gatory that the researchers of our national folk songs be committed to the ar- 
duous task of scientific research in this respect; that is, to bend their effort to 
the operation and application of computers for the study of our national folk 
music. Without resorting to this modern medium of scientific research, we 
would be too slowmoving in our progress, and could not hope to attain the nec- 
essary depth and to meet the objective requirements in store for us. We are now 
yet in a period of exploration and exploitation. We sincerely hope to gain the 
support of the central and local musical institutes and conservatories of various 
levels. We hope that they can set up relevant special organizations to be in 
charge of this work and include it within their program of scientific research, or 
establish some new specialities to set the musical computer analysis rolling on 
accordingly, thus pushing forward the cause of scientific research in the field of 
national folk music with an accelerated development, in order to satisfy the 
growing requirments of socialist construction for national folk music. 


Lu Ji 
Sept.9,1989 
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Foreword 





In his study of a folk song or other musical works, a musician often has the 
need to use the techniques of analysis to understand its musical form,the vari- 
ous fundamental elements that constitute its tune ( the mode,the scale,the 
rhythm,the metre, the grace, the typical melodic members, etc ., for example) 
and their mutual relationships; and on the basis of this analysis, through further 
comparison and generalization, he shall be able to find out the stylistic charac- 
teristics of the folk songs of a nation or a region. However, this work is particu- 
larly complex and tedious. If it is to be done all by hand, the workload will be 
too onerous and troublesome; and more often than not, it will be quite unlikely 
to have the authentic and adequate data secured. Moreover, it is sometimes in- 
evitable that the conclusion thus drawn will too easily be subjective under the 
influence of the researcher’s personal perceptions. This being the case, for the 
purpose of promoting the research work in our national folk songs and other 
folk music , we feel obligated to use the advanced modern medium , the elec- 
tronic computer, in our research work, so as to render a great service to the mu- 
sicians . With this end in view, we have made some attempts in this field in re- 
cent years under the complete support of the famous musician Lu Ji and other 
musicologists and relevant organizations. We have conducted some analytical 
research through a computer, into 155 songs of the Xintianyou (a kind of 
Chinese folk song), 150 Mongolian folk songs and 45 famous songs of China 
and foreign countries.(In order to make it easier to have a comparison , we have 
included in the Mongolian folk songs some parts of the Pashandiao (a kind of 
Chinese folk song) and Manhandiao (a kind of Chinese folk song) and other 
non-—collected Mongolian Songs).The steps we have taken are: first to encode 
the songs and relevant materials, and input them into the computer, so as to es- 
tablish the database and material base; then to create appropriate programs ac- 
cording to the demands of analytical items into the computer;and lastly, to op- 
erate these programs and output the required results of analysis. As of the 
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present we have established a program library, which includes a program of 
music score input, a numbered musical notation printing program, a program 
of drawing the musical curves, the program of the notes statistics, a program of 
establishing the tone difference sequence and statisticizing the tone differences 
and adjacent tone differences, a program of statisticizing the beginning and end- 
ing notes and note series, melody—classifying program , a program of analysing 
the complexity of melody and rhythm, a program of analysing the similarity of 
melody, etc. A considerable amount of data and conclusions have now been 
drawn from the abovementioned programs. This book is hereby to represent 
the outcome of the analytical research into the Mongolian folksongs in the fol- 
lowing two aspects: 


1. Musical Curves 


The musical curves are curved lines drawn for each song in the 
two—dimensional space with the pitch of the note as the vertical coordinate and 
the duration as the horizontal one. This curve diagram may also be regarded as 
a new type of musical notation, which shows a higher accuracy and clearer 
visualization in pitch and duration than any of the present notations. In the no- 
tation of staves, for example, the sharp and flat notes are indicated on the same 
line or space as the natural one ; but in our musical curve , not only can the 
natural note or the altered semitone be distinctly indicated, but even a quarter 
tone can also be lucidly displayed . In the notation of staves , the duration of a 
tone is indicated by different note shape ; but in the musical curve, the relative 
length of duration and the beginning and end of a note can all be vividly 
shown. It is said that music is a fluid “building”, but this fluidity shall be more 
visually and more thoroughly perceived by a musician through the musical 
curve of a song . Furthermore, a musician often wants to analyse the melodic 
line of a song, and to understand the various means of the melodious develop— 


ment, such as the repetition of the same tone, the step—wise progression, the 
skip progression,the melodic sequence, the mirror, the extension, the compres- 
sion,the contrast, etc., all these can be clearly seen on the musical diagram. Even 
the quickness or slowness of a rhythm can also be palpably shown before your 
eyes.A comparison alone, between two songs or the fragments of two songs in 
their musical curve, will enable you to see their stylistic identity, difference or 
resemblance , through which you can often form a number of significant con- 
clusions. Thus, it is obvious that the musical curve diagram is a new type of no- 
tation which can render a greater service to musicians and musicologists in their 
research and analysis of musical works. 


2. Data of Tone Differences 


The sequence of tone differences is a series of pitch differences ( to be 
counted by a whole or half tone ) between every two adjacent notes of a song. It 
reflects the song’s interval changes in one aspect . In analysing a musical work , 
the musician often needs to understand the whole or part of the interval se- 
quence, so as to discover the characteristics . Likewise, he often needs to find 
out various tone differences of a song, or the folk songs of a whole region, such 
as the frequency of wide leap for fourth, fifth, sixth and so on. All these charac- 
teristics can be obtained through a statistical table of tone differences. 


On the basis of the tone difference sequence, a statistical table of the adja- 
cent tone differences can also be worked out. The adjacent tone difference rep- 
resents the interval relations of three successive tones . This is very important 
because in a song,the three successive tones often have a certain characteristic 
which is of particular significance. For example, in the tunes of folk songs of a 
certain region,there is a combined structure with one major second and one per- 
fect fourth forming the adjacent three tones, which becomes one of the most 


important characteristics of the folk songs of that region. Tirough the statisti- 
cal table of the adjacent tone differences, all descriptions of three successive 
tones occurring in a song can be easily obtained. 


We are going to dedicate this book chiefly to the musicians. To those who 
are engaged in the study of Mongolian folk songs, we hope that this book will 
serve them as an instrument and a reference material, and enable them,through 
simple reasoning , calculation and comparison to draw the necessary conclu- 
sions they require ; or otherwise , it will help them to find out new research 
themes; and directly making use of the data from the database or material base 
of folk songs we have already established , through programs written by you or 
by us, to draw new conclusions for their research work . To other musicians, we 
hope that this book will give them the suggestion that te use a computer would 
be a new approach to their research and analysis of music. We welcome them to 
recommend to us the songs they have researched ; we are willing.to provide 
them the data they want. 


Now our work is just at the start; and this book is also a mere attempt that 
entails better works in the field of computer music, just as the Chinese proverb 
says ,“ Cast a brick to attract jade”. We sincerely hope that there would be 
many musicians , as well as our collegues of the computer science circles , who 
would collaborate with us, providing us with more research items, more sugges- 
tions and better approaches to make the application of computer to the work of 
musical analysis and other areas enjoy a more rapid development . Owing to 
our smattering of musical knowledge , there must be many errors and even ab- 
surd mistakes in our book. We hope that the musicians,and those who are en- 
gaged in the work of computer science , as well as our reading public, will give 
us their criticism and comment, so as to enable us to make the necessary 
revisions in the next edition. 
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An Illustration of the Symbols in the Figure of a Musical curve 


<1> Every song is divided into several groups intentionally. Under the 
figure of the song, there is a line of digits, which marks the numbers of the 
groups. At bottom are symbols * x ” which demarcate the groups; and they 
generally coincide with the barline, thus forming a new symbol “ ¥ ” 

The sequence of performance is marked with the order of group nur bers 
while singing, with 30 as the ending number. The sequence of the figure is thus 
formed with a selection of the sequence of performance on principle of no repe- 
tition and no omission. . 


<2> The line under the sequence of performance indicates first the key 
signature, and then the time signature: PZ=a/b shows that an “b” th note 
forms a beat, and every measure contains “a” beats. “++” or “ ¥ ” indicates 
that the beats are unmeasured. Tempo T = XXX indicates that XXX beats are 
sung in a minute. When there are many key signatures, beats, tempos in a song, 
they are all marked out respectively. 


<3> In the figure, there are both horizontal and vertical dotted lines. 
Horizontally, every big check is a beat. The uppermost line of the figure marks 
the ordinal number of the beats. Every big check is again divided into four 
small checks. 

- Vertically, every small check shows a semitone; two small checks form a 
whole tone. The asterisk “ * ” indicates the middle C, above which are 5 closer 
dotted lines corresponding to the 5 lines of treble stave, (E.G.B.D.F). Because 
the distance between every two lines is relative to the tone difference, these five 
dotted lines are not equidistant, either. 


<4> The second and the third lines in the figure mark the figurate ir- 
formation of the tone in the figure curve corresponding to the lines above. They 
are put in such order: first, from left to right; then, from upper to lower. 


N: indicates that the mentioned note is sung in a regular way from the 
beginning until changed. 

L: indicates the beginning of a tie and that the said note is sung in a 
continuous way till N. 


: is a symbol of fermata. 
: 1s a symbol of sliding down. 
is a symbol of sliding up. 
» 11s asymbol of ending a sentence. 
» :isasymbol of ending a period. 
> : is the beginning symbol of a decrescendo. It continues until the clos- 
ing symbol of a crescendo or decrescendo “|” occurs. 
< : is the beginning symbol of a crescendo. It continues until the closing 
symbol of a crescendo or decrescendo “|” occurs. 
V : is a symbol of respiration. 
aw: is a symbol of tremolo. 
/\ 1 is a symbol of staccato. 
: :is asymbol of repetition, which occurs pairwise. 
NW :is a symbol of mordent. 
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<5> Tune—Pitching: generally, the tunes are pitched in the one—lined 
octave in which the middle C is marked with a single asterisk “ * ”. Sometimes 
the tune is too high, so in order to represent it easily we slow it down into the 
small octave. In this case, the “c” is marked with a double “* * ”. 


<6> The vertical single line at the bottom of the figure are the barlines; 
the vertical double lines are the endbars. 


<7> The small slanting lines “ / ” in the figure curve demarcates the 
foregoing and the ensuing notes. 
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An Iustration of the Data of the Tone Difference 


Take the “Big Black Ox” for instance. 


<1> Music: For the music of that song, please consult the Numbered 
Notation printed above. 


<2> Order of Analysis: To meet the demand of computerization, the 
songs were grouped and numbered.(cf. the figure of musical curve and its il- 
lustration.) 


<3> Tone Difference: This means the pitch difference between the two 
adjacent tones in the music which is measured by whole tones and semitones: 
“1” shows that their pitch difference is a whole tone, and “0.5”, a semitone. If 
the same tone repeats, the pitch difference is “0” . If the pitch of the preceding 
tone is higher than the ensuing one, the pitch difference is marked with “+”. If it 
is lower, with “—”. For example, in the music of “Big Black Ox”, the third note 
is 2(re}, the fourth, 1(do). So, their pitch difference is a whole tone; and the 
third is higher than the fourth, therefore it is marked with “1”. The fifth note is 
6(la), the sixth is 2(re), so , their pitch difference is “—2.5". 


<4> The Sequence of Tone Differences: All the pitch differences of the 
two adjacent tones (the tone differences) in a song when put in order, from be- 
ginning to end, is calfed the sequence of tone differences. “YD” is a mark which 
follows tone difference between the end of the preceding sentence and the be- 
ginning of the ensuing one. “JH”, a mark which follows the tone difference be- 
tween the end of the preceding period and the beginning of the ensuing one. 


<5> The Total Number of Tone Differences: The sum total of the tone 
differences in a song, with the “0” pitch differences deducted, is called the total 
number of tone differences. Take the “Big Black Ox” for instance again. There 
are 31 notes in the song altogether, so the tone differences of the whole se- 
quence number 30; and there are 7 “0” pitch differences which appear 
separately in the first, fifth and sixth bars, and between the third and the fourth, 
and the fourth and the fifth bars, because there are the same tones repeated. 
With these 7 “0” pitch differences deducted, the total number of the tone differ- 


ences in the song is 23. 
<6> The Two Adjacent Tone Differences: In the sequence of tone dif- 
-ferences,the two adjacent tone differences, { irrespective of their marks, i.e, no 
matter whether it is “+” or “—") which refer to 3 adjacent notes, are, therefore, 
named the two adjacent tone differences of the three note serials. 


<7> Statistical Digits (take the “Big Black Ox” for instance) 


* The Tone Difference: 
The first line: 


7 {| 3043 { 1 


which shows that the “1” tone differences appear 7 times in the song, ac- 
counting for 30.43 percent of the total number of the 23 tone differences. 


The second line: 
4 | 739 | 25 1.5 
which shows that the case of the “—2.5” tone difference and that of the 
“1.5” tone difference occur 4 times respectively, accounting for 17.39 percent of 
the total number of the 23 tone differences. 
* The two Adjacent Tone Differences: 
The first line: 
4 } 17.39 4 1.5-3 
which shows that the two adjacent tone differences, te. first “1.5” (a minor 
third generally), and then “1” (a major second), occur 4 times in the whole song, 
accounting for 17.39 percent of the total number. In order to conform with the 


former rules, the same total number of tone differences is used as its denomina- 
tor. 
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“14.5 O-2 2 -b-1.5 1.5 2 -f bo ob5 O-1.5 -2 -1.5 OD -1-1 2-2-1 
3.5 0 0 9 


BM (Bk | F = BAER 97 
39 | 40.21 1-1 
220] 22.68 tI 
8 J 9.28 | -1.5 
8 f 8.25 1 2 
6 fF 6.19 1 1.5 
4 $4.12 1-2 
3 $3.09 | -2.5 
2 12.06 1 45 3.5 (2.5 
BRK LA 1 BB OS BCA 
39 | Ott - 
100 ff 10.31 | 2 
8 } 6.25 ' i- 1.5 1-2 
7 } 7.22 4 5-1 
6 { 6.19 f 1.5- 1.5 
3 1 3.09 | 25-1 
2 1 2.06 | 2 2 2- 2.5 1° 4.5 45-1 fo 3.5 
1 1.5- 2 
I $61.03 1 3.5- 2.5 2.5- 1.5 2.5- 2.5 
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OG 0 
OD, 1, 2+ 39, 4&4, 5, 6. O@- T+ 2@- 3, 4&4, S$. G., OB, 1. 
2. 3. 4, SS, 6. @. 2s 2, 39. @, &§. 6, 3B, 
D PZ=2-4 T=108 
1 2 32 84.5 67 8 9 1080 44 £2 13 19 15 416 17 18 19 2@ 21 22 232 24 25 26 
NOON Lt : . : t . . » : I . : : . : . L _ 
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251 20089 
Bal IE 


MY DEAR PARENTS 


4= A 2/4 120/MINM 
“— 


2433 | sss | 15 | 35 | ssss | ss | a- | 
a- | 53 | $35 [25 | 55 [ 28 | ss | 


rc 





s- | s- | 


SMF 0 1 2 3 
30 
BEFA: ~1.5 € -4&.8 -1.5 3.5 2.8 1.5 -1.5 -4.5 YDO 0 -1.5 6 -4.5 
2 0-2 5R-1.5 6 4.5 -1.5 3.5 2.5 1.5 -1.5 -2.5 YD-3.5 6 1.5 -1.5 0 
weKe | Hh | FF & BRER-= 27 
8 1 29.63 1 -1.5 
4 1 4.81 1-4.5 6 
3 1 ida) f 1.5 
2 1 7.41 1 2.5 3.5 
j 1 3.70 —-2 ~8.5 -3.5 2 
mRAR AO 1 A OR BCD 
3 1 tbat | 6- 4.5 4.5- 1.5 1.5-1.5 1.5- 6 
2 } 7.41 1 3.5- 2.5 2.5-1.5 1.5- 3.5 
1 J 3.70 | 45-2 "- 2 2- 1.5 8.5- 2.5 2.5- 3.5 
13.5-6 6-1.5 125-45 
TE 
o. 7 2. 3. 0 1 2. 3, 3 
A PZ=2-4 T=120 
4 2 3 a 5 & ? £ 3 1@ 11 12 13 14 15 16 17 18 19 26 24 22 23 24 25 26 
i Nw Ni L : : - : : " WN , ~ 


bo ; SL , 
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aass | 1635 | iasz2a {| 2- | 145 | Sa36a | 











2- | 2415 | 22561 | 241323 s- | 
at Br MF 0 I 30 
BARA: 6-85 1.5 -1.5 25 -2.5 4 0 2 1-1 1 YD6 2.5 £5 1 
-L-2.5 -1.5 5 1 O-1 5 -1.5 -6 JH 6 -0.5 1.5 -£.5 2.5 -2.5 @€ 0 ft 1 
-} 2 YD-6 2.5 1.5 2-1) -2.5 -1.5 5 72 O-L 5S -ES 
HARK ASK | F z BRFZR= 41 
10 } 28.28 J o1 
6 f £2.77 J-b -1.5 
4 1 8.51 € 2.5 -2.5 5 1.5 
3 f 6.38 | -6 
2 | 4.26 1-85 4 6 
HMR | Ash | SR AF BAAD 
10 | 21.28 | i- 1 
4 | 8.5! | a5- 1.5 
2 } 4.26 | 8.5-4.5 15-15 b5- 2.5 25-25 25-4 
pf 4 ft 1-6 6-25 4.5- 8° te 2.5 
fF t.5-5 5-1 $5 5-1.5 6- 8.5 
1 | 2.13 1 6-6 1.5- 6 
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y i 
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15 bP -f-2.5 £ 3.5 -3.5 JH-f 1.5 -2 4.5 1.5 -1.5 -1 -1.5 -2 4.5 6 YD 
P-1.5 7-2 4.5 £5 1 -f -2.5 $ 3.5 
HRAR | Ah | F z SREB 4 
g J} 19.5t P-1.5 9 -t 
6 {1 14.63 | 4.5 -2 
4 1 $9.76 I t 1.5 
2 [ 4.88 1 3.5 -2.5 
! [2.44 1 -3.5 
HAAR (Boh | BR OR BCAA 
6 f 14.63 1 15-2 2-45 I- £5 
4 [ 9.76 — 15-4 4.5- 1.5 
2 1 4.88 | 4.5-t I- 1 1-25 25-1 1-35 
Po t.5- 1.5 
i 1 2.44 1 3.5-1 3.5- 2.5 
OF I FF 
MO, ft. O. 1. 8. 4 0. to DO. Le. 4. 
c PZ=2-4 T-100 
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L : : t 
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RS RK ABE C-) 
CHAHAR BAQI (PART 1) 


“oo s—™ s—™ 

4/4 ¢2a223236 | Sis- | ¢az2azas6e | s--- | 
B56321 | 66146565 | 35165632 | 1--- | 
st Bt MF 0 1 30 
BERR: -2.5 0 Oct Lt -t-85 £-25 6.5 6 W-2.5 6 O-1 4-1 
-2.5 1 1.5 JH-1.5 -l 2.5 2 2 0.5 O-85 1.5 L-l ft -4.5 YD-1.5 3.5 
15 P-i 73.5 4b 4 
wR LAK I OS z AER- 36 

HW | 30.56 | 1 

1 | 19.44 1-1 

5 fo13.89 J 1.5 -2.5 

3 } 8.33 P-1.5 

| 1 2.78 | 2.5 4.5 3.5 ~3.5 6 
wR | a la BO OR BCD 

§ | 25.00 | I- ft 

5 [13.89 | 25-1 

4 f tbedh bode as 

3 [ 8.337 | 45-1 1.5- 1.5 

2 1 5.56 | i- 2.5 

1 [ 2.78 | 15-6 6-25 [- 4.5 4.5- 1.5 $.5- 3.5 

}3.8- 1.5 1-3.5 3.5- 1 2.5- 1.5 
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-P-f 2 2.5 2-25 $5 -1.5 25 2.5 -f bE -1-1.5 0-1 -3.5 W-I.5 3.5 
1.5 1 1.5 -1.5 O-L -15 6 0 
MRMKM IaH | OA # SPER- 38 
10 } 26.32 1-1 
1 118.42 | bo -1.5 
4 (10.53 | 1.5 
3 j 7.99 | -2.5 
a | 5.26 f 2.5 
! 1 2.63 | 2 -3.5 3.5 6 4 
HMR (GSH 1 OR Bee 
8 f 2t.o5 | i-t 
6 1 15.79 T 15-4 
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OEE HR SF 
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HR | 
12 f 25.00 
19] 20.83 


= BAER= 48 
I 
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0 2 3, 30 
PZ=2-4 T= 100 
1 2 3,8 5 67 8 9 1@ 14 12 13 14 15 46 17 18 19 2@ 21 22 23 24 25 26_ 
t L ne L > oN oe - a. 








27 28 29 3@ 31 32 33 34 35 36 37 38 39 40 41 42 42 4A 45 46 47 48 49 5@ 51 52 
at SO OEE NE EEE EEN = 





L Nn. L : L : . , nN « 





53 5A 55 56 57 5B 59 6@ 61 62 63 64 65 66 67 6A 69 7@ 71:72 «73 «74°75 «76 «77 «78 
: : : ‘© : , S: = 


nN. NON 











25128097 mst te 


THE GREEN GRASS IN THE SUNSHINE 


4= F 274 1@0/MIN 


_—. —_—_ ——— 


aa2a6 | 2s | ¢- | 62 | 668 | S82 { @3 | 


212 | 6s | 56 | s- [ s6 [| 52 | 22 | 








STM 8 1 2 3 
3 


0 
BEPH: 14.5 -2.5 -1-2.5 0-25 2.5 O 1 O 1.5 2-1-1 2 1 
1.5 YD-3.5 4.5 -1 -3.5 0-25 2.5 2-1 1 1.5 0 8 16.5 -19 JR 1 1.5 


-2.5 -1-2.5 0-25 2.5 O ft 8 1.5 2-1-1 2 1 4.5 ¥D-3.5 4.5 -1 -3.5 
0-2.5 25 2-1 £ 15 0 0 16.5 
HRM (Ask | F = SBER- 53 
19 {$18.87 I-11 
8 1025.09 1-25 9 1.5 
¢ 167.55 | 2 -3.5 25 
2 [ 3.77 1 16.5 4&5 
1 j 1.89 1-29 
BRK ASK 1H OR BCs ED 
8 115.09 f t- 2 f- 1.5 
6 {11.32 | 2.5- 2.5 
4 1 55 | 2-1 25-4 
2 1 3.77 | 1-25 25-2 2.5-3.5 35-45 45-1 
$ 1- 3.5 3.5- 2.5 25-2 .5- 6.5 2.5- 2.5 
1 1 1.89 $ 19- 2 16.5- 19 
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, » 39, 0, 1, 2, 9, OB. 1, 2, 39, W, 
F PZ=2-4 T=100 


1 2 3 8 58 67. 8 9 .1@ 11 12 13 14 15 16 417 18 19 2@ 21 22 23 24 25 26 
. L . : N nN N° , N° L N _ 
L : Nn L L c- : ? L : nN 
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OUR WIDE BEAUTIFLL HANGAI 


i= F 2/4 1@0/MIN 
_— — 








i oo" 
S535 | 6? 126 | 2- | 2524 | 6226 | 
a2zag | 6- |] 562’ | r5zz | 67 26 | 
2z—- |i 
STM 8 t 2 3 
ET 
SEW: -l 2 oad $2.68 -2.5 1 1.5 -2.5 -1 2 2.5 -6 1 YD-1-2.5 -1 6 
~1.5 1.5 0 -2.5 -1.5 6 ¢.5 -2.5 OJH-1 1 2 0.5 -8.5 1 2.5--25 -1 2 
5 -6 © YD-1-2.5 -£ 6 -1.5 1.5 0-2.5 -1.5 6 1.5 -2.8 
WRK (Ath | F = SARR- 40 

10 [20.83 $-2.5 2.2 
a { $6.67 | 40-4 
4 [ 8.33 7-15 6 
2 1 o4@17 [-6) 2 
HREM ASH 1H SR OR BORD 
a 1 16.67 | $.5- 2.5 
1 { 14.58 | 25-1 
$ 1 12.50 | 1-4 
4 1 8.33 1 1.5-6 6-41.58 1- 1.5 
2 1 4@d7 | 2 1.5 6-1 4-2.5 1-6 25-15 
J} 25-15 1-2 
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TWELVE ANIMALS CPART E> 


is F 274 160/mIN 


24661] 553 | 661i |] 53 | 665 |] s532a | 


_— os, —_ 


2256 | 6- | 6613 | 553 | 663 |] Ss | 
665 | 3532 | 1256 | 6- ff 
SRM 0 1 38 
BER. 0 -1.5 2.5 0 1.5 -2.5 6-1.5 2.5 1.5 -2.5 WO 1 4.5 
“1.5 9.5 2 2-2 -2.5 -1 6 -6 JHO -8.5 2.5 O 1.5 -2.5 8 -E.5 2.5 1.5 
-2.5 YOO 1 2.5 -1.5 28.5 1 1 -1-2.5 -1 & 
HR IGP |e SHER 31 

8 { 21.62 4 1.5 

§ 1 16.22 | -2.5 1 -4.5 

4 1 10.81 J-3 2.5 

2 { 5.41 1 6 

i | 2.70 1-6 
RR A 1 RCD 

3 J 21.62 |] 1.5- 2.5 : 

6 [ 16.22 |] 2.5- 2.5 

4 Jf 10.81 9 1.5- 1.5 I- 1 2.5- 1 

2 { 5.41 1 1.5- 1 1- 2.5 1-6 I- 2.5 

I | 2.78 | 61.5 6-6 
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TWELVE ANIMALS CPART 2) 


i= BD 2/74 8G/MIN 
os, 


24663 | 665 | 241 | 665 | 242 |] 685 | 
ss2 | *s- | 662 | 562 | s5s2 | 16 | 
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} tf WM 0 1 30 


FEI: 0-35 3.5 6 1-35 1 0 15 0 1-35 D1 O 1.5 | 
1.5 -1.5 2.5 -2.5 1.5 -2.5 JHO-2.5 3.5 -1-2.5 5-15 4.5 bod 1.5 -5 
YD-! 2.5 1 f-t-t 2-1 2.5 
MRR (Ask | F & SPER 1 
9 { 24.32 1 1 
6 | 16.22 | 1.5 
5 [ 13.51 4-1 
4 1 10.81 | -2.5 
3 1 8.41 f 25 -3.5 
2 [ 5.41 [-1.5 3.5 
\ [ 2 t-§ 2 § 
MMAR (Be ACAD 
4 1 10.81 f I 1.8 1-1 35-1 
3 1 8a) foi- 2.5 15-2 
2 (5.42 PbS 15 05-25 25-25 te 2.5 
I { 270 | 25-15 2.5-3,.5 25-5 S$-1.5 15-5 
| 5-1 25-2 I 2 21 3.5- 3.5 
HUB 
o. ee 0, 1, O, Lr 30. 
P2=2.4 
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Vocabulary 


1. 3e OB OF Order of Performance 

2. Sy Br NA FF Order of Analysis 

3. & HAW — Total Number of Tone Difference 
4. 1b Ok RH Frequency of Occurrence 

5. A 4 OE Percentage 

6. & Ps Tone Difference 


7. AASB Ze The Two Adjacent Tone Differences 
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{TRE RW RS BL AR A EA SPAR BRASH SAM AM AS 
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EAPRERNSHBP, CARS BAER PATI STEAL Te a oF oh. 

HET RR DSH ER. BARR A Mi AL RSE LE a, 
PRAIA PS TOR. ROA. AOE ARSC, BR RAAT Ak 
AHES. WRAERABRTRRRMMAK. ME. CR. PRUSEMHSLW, = 
BA AFL TV EL. 

SEER PA RASS «PE RR EAR SEAS AD TR ATA CAE Oe T BR HK 
fe, PORN SRRARYT RMR A, CRIT RET RRRM ER. AM eh 
ARR AIOERE LEE HE EE AY BE. 
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BEA RFEMRIAAR, MRAP AIAEIE CBR TRAY OFFS LAF RS ES 
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EAC SIME APE BB A ae AT. JP. RET AN AEE T Be, 

PLA AAJ HA Bh ele Al 631 ESE ATK ASL IE PKA. 

FE RR IE A LHF IN RES AK R.Foy Al A.Pate HR] T SAE. 

LE SCAT AES BT A A RS A SG A Ag De a AT — SE SR BB 
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